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over six thousand. The most remarkable flight, which 
the accompanying sketch is intended to illustratc, lasted 
nearly seven minutes, covered the greatest horizontal 
distance in three rotations along the spiral, ancl ended, 
so far as could be seen, more than sis thousand feet 
away with a descent from the blue behind Liberty Cap. 
The top of this peak is some sixteen hundred feet above 
the pomt a t  which the flight began. There is no clues- 
tion but what the spiralling motion thus observed, and 
which involves the rotation of a huge mass of air about 
a more or less horizontal axis, is a persistent phenomenon 
here on warm afternoons. 

The axis of the roll lies roughly parallel to the north 
wall of the canyon and seems to slope mther sharply 
upward tovard the east. Its diameter increases greatly 
wlth increased distance from the corner of the cnnyon 
where it begins; for the papers almost without esception 
flew h' her on successive turns, while t,liey reached nearly 

fact that the valle wall increases in height from the 
corner eastward. $he roll occupies the north side of 
.the valley only, since in their ascents all the papers 
passed close to the c.liffs, or in other words close to the 
periphery of tl!e roll, and in their descents never crossed 
the river to the south side. What the conditions were 
On the south side was not appn.reiit. 

The shapes of the courses of air particles ~101lg tho 
spiral. may be likened to the vnrying forms which a 
watch spring would take if drawn out in a mom or lcss 
elon ated spiral. The exact form of tho courses intli- 

the s eed of the general air current up the c:iiiyon; 
xecon!, the variations in the upward suction effect in 
the lee of the door-post, spur, inducecl 1,y vnristions in 
tohe strength of the ove assiiig current of thn gencral 

rock wa.11 by the sun on clear days, with consequciits rise 
of air. In  cross section the spiral seems asymmetrical, 
the horizontal axis being considerably shorter than the 
vertical. A part of this is apparent rather than real, 
due to foreshortening; but not all, for the upward flights. 
often carried the pa ers so high that they were followed 
with diEculty, flasfin in the sun as they were, even 

never crossed the strea.m to the south, which is hori- 
zontally less than a thousand feet from the upper cliffs 
on the north side of the canyon. 

There was no observable constancy of relation between 
the number of rotations about the axis of the spiral and 
the horizontal distance or the time of flight. Some of 
the longer distance flights showed the smaller number 
of rotations, while short-time flights sometimes had the 
maximum number of rotations. 
This 'vast spiral may presently make intereating flying 

for some venturesome air man, occupying 88 it does 

- 

the va 8 ey bottom at each descent. This is due to the 

cate i certamly depends on at  least three factors: First 

stream; and third, the rat Tl er active heating of the north 

with the aid of the g P ass, while as before noted they 

something less than half the cross section of a narrow 
canyon, up which sight-keeing and mail service by air 
to Merced Lake and Hotel may conceivably be put in 

a . few hundred feet north of the 
I&rred River pro in% ably would lead to trouble with the 
o eration. 

strong descending curfent there observed. By hugging 
the north wall of the canyon precarious advantage might 
be taken of the lively ascending current there to make a 
thousand or more feet of altitude in a few seconds, though 
the dtinger of the wing tip next the cliff bein 
more rapidly upward moving air than the f 
serious consequences when the plane was caught sud- 
denly in the u er current above the. cliffs, might be 
considerable. f i e  safer flying will undoubtedly be done 
on the south side of the river, or, indeed, well above all 
the canyons and crags with their turbulent air currents. 

Not the least interesting item to the writer in observ- 
ing the pa er flights was the air battles WB ed by the 

tain air lanes. Each paper RS it wheeled on its course 
hecanie the ob'ect of violent attack by the excited birds, 
who continued their darting thrusts until distance left 
only the flashing papers visible. 

swallows ( ' r ) against these strange invaders of t a eir moun- 

A FOG PHENOMENON OF SAN FRANCISCO BAY. 
By B. IC VARNEY. 

[Uiiiversity of Cslilornia, July 21, 19'20.1 
3YNI IPIIY. 

Occasionally when ocean fog is covering the land and the Golden 
Gate west of San Francisco Bay. a local fog bank forms 'along the 
eastern shore of the bay while the rest of the region remaim dear. 
Conditions of air and water temperature and of topography being 
seemingly unfavorable to the formation of, fog in this zone, it is E 
geeted that the fog may be due to forced rising of the humid weste3; 
wind over convection currents, themselves cloudless. on the plain 
east of the bay, condensation resulting from this forced rise. Thia 
local fog hank digappears in the latter part of the day, due to the 
breakdown of the convection currents. 

FIQ. 1.-Map and c m  secticm illustrating ormenre of log bank over eastern side of 
8an Francisco Bay and Waded portion-a proximate area of fog; 
arrow show estimated d r l f a  air currenk. from observations or fog and smoke. Vertl- 
cal sraleof section along line AB greatly exaggerated. 

acent land 

I Thisis technlcallp sueaklng n band of ktratrrmrnulus cloud sinre it is not In contart 
wlth the h d .  Such low cfond iorming over the plain and the Berm Hills to 
the eest, is loosIly ~ Q W P  es tthigh'fog,81 though tt frequently hovers but 0 ym yards 
from the ground. 
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An interesting detail concerning the well-known and 
much-described sea fogs of San Francisco Bay came 
again to the writer’s attention not lon p. The rela- 
tions of land and water as they affect t e behavior of the 
fog west of the bay are easily understood from the map 
herewith. Under the impetus OF t h e y l i n g  west- 
southwest wind, when conditions outsi e on the Pacific 
Ocean are favorable, the fo often flows over the two 

ness of the San Francisco sunmer) and streams through 
the Golden Gate. Seen from the campus of the Univer- 
sity of California, its; spreading front entering the bay 
looks not unlike the front of a distant glacier. Quite 
commonly this front is for some hours kept, “burned off” 
over the inner shores of the peninsulas and the relatively 
warm watera of the bay, leavin the broad e s  anse of 

Hills clear and sunn . But occasionally the following 

ba and plain still remaining clear. 
&q$nning somewhere near Goat Island and esknding 

northward toward the shore, a fog bank forms, of con- 
siderable density though never equaling that of the thirk 
ocean fog. Its south end i s  almost always wispy and 
ragged, and its north end usually trails of€ in the wind 
u the plain to the northern part of the Berkele Hills. 

east of it over the slo ing lain. 
rst t ou h t  seem all against the 

sea air in its passage over the relatively warm waters of 
the bay is warmed enough for the fog in it to evaporate. 
The fog reforms, however, over the eastern art of the 

hence on sunny days is warmer than the dee er water on 

already cool incoming air as it crosses this belt of warmish 
water. It is not likely that the conditions of cold air 
over water that is warmer are here even approsimated- 
the fog can scarcely come from that source. Further- 
more, this fog bank is a quickirm-ing affair, often 
reaching one to two or three hun red feet in thickness 
within a few minutes after its beginnin . And there is 
not, except in one restricted area, any feight of land at  
the shore which would cause cloud formation by forcing 
the air to rise; such, however, is very commonly the case 
on a low hill (300 feet) at the edge of the plain in t,he 
northern part of the fog area. 

The following esplanation niay be the correct. one. 
Because of its passage over the belt of shallow, warmish 
water, the relative humidity of the air is soniewhat in- 

peninsulas (accounting, there 5 y for the proverbial chilli- 

water and the adjacent plain a t  % t e foot of the gerkeley 

variant on thesexon 2 itions occur, the major part of the 

&em is clear air west of it over the bay, and c r ear air 

bay, in spite of the fact that the water is very s R allow? and 

the west. There can be little, if any, ch s ling of the 

The conditions a t  
formation of fog in that particu Rq ar zone. The fog-laden 

creased as compared to the relative humidity over the 
cooler water of the bay. Therefore, only a very slight 
further cooling may be necessary to cause condensation. 
But, a run over the land would have the opposite effect 
of reducing the relative humidity. Now, over the plain 
on sunny days convection currents are active, and they 
may be strong enough to function as a sort of buffer against 
and over which the cooler and moister air is forced to rise, 
thc convection currents being at  the same time weak and 
dry enough to cause of themselves little or no cloud forma- 
tion. Concleilsation would take place then only on the 
western edge of the convection area, where the slight lift- 
ing of the cot$ and very humic1 air causes the necessary 
further reduction in tem erature. The level of condensa- 
tion is only a few yards a E ove the house tops. Usually the 
air over the plain is clear, thou h occasionally the con- 

toward the hills on their way t,o merge with the major 
cloud mass about the summitss. 
. In  correspondence with the writer, Dr. C. F. Brooks 
suggests a possible additional cause for the condensation 
observed, name1 that the somewhat warmer air along 
the shore belt of%iallow water, movin relatively slowly 

densation point by the admixture of faster-moving air 
from the west. This cause ma7 well operate in conjunc- 
tion with the convection barrier to produce the effect. 
As may be seen from the sketch, the more northerly part 
of the fog belt, trailing off over the land, is in a position 
favorable to such action. But the beginning point of the 

under the influence of this land-induce resumably friction. The not 
belt is somewhat offshore, and hence 

following is offered as a possible esplanation of the con- 
densation here. The convection barrier plus friction and 
misture may cause a flattened wedge-shape mass of 
slightly slower-moving air to estend out some distance 
from the land, and so, to act as a sort of inclined plane 
up which the oncoming air from the west would move. 
The result would bc! convection cooling and mixture cool- 
ing combined, wit.1~ the fog RS a consequence. 

As is commonly the case, on the last occasion when this 
fog bank formed it ptmistetl until late afternoon, the air 
over the bay remainin clear and that! over the plain for 
the most part, clear. 6 i t h  the gradud weakening of con- 
vection the b d e r  effect here su ested gave way and the 
local fog bank disappeared. #longer forced to rise by 
the convection currents, and mising instead with the 
warmer air over the plain, the moisture which had before 
been visible as fog now remained as vapor, until its rise 
over the higher summits of the hills again caused conden- 
sation. 

vection currents do form smal P rags of cloud drifting 

because of friction with the shore, is c 5 illed to the con- 

MEASUREMENTS ‘OF SOLAR RADIATION AT MADISON, WIS., WITH THE CALLENDAR PYRHELIOMETER. 

By ERIC R. MILLER, Meteorologist. 
(Weather Bureau Office, Madison, Wis., Apr. 13,1920.) 

SYNOP111S. 

Results of observatiom extendi over nine earn are summarized. 
and data of related phenomena ofiuration of Znght sunshine and of 
cloudinese are ’ven. A midsummer depression in the annual march of 
midday n o d i n t e n s i t y  is aecribed to a maximum of haze at that time, 
due in turn to the increased evaporation of water and stronger convec- 
tion. Spring and autumn depreseions in the annual march of sun and 
sky radiation upon a hOn7mtal surface are ex lained aa arisin from 
the double I118x1113um in the annual march of Lquency of ‘’ &?orado 
lowe.” The suggestion is offered that this double maximum is produc- 
ed by the most efficient cooperation at intermediate seasons of the sta- 
tionary barometric depression in Northern Mexico and the eastward drift 
of the atmmphere, the annual owillations of which are in opposite phases. 

No. 9864 has been used throughout the series of observa- 
tions. This is the four- id t pe, already described and 
illustrated b Kimball (5 d o  different recorders have 
been used, 8dendar  Recorder No. 143 was used from 


